for f i monomial in local coordinates. The residual current R f has regularity properties in the complete intersection case (codim Y = p). If X is a Stein domain, h belongs to the ideal (/i, ...,/ p ) of 0{X) if and only if hR f = 0. When Y has singularities, a known formula [1] describes R f as a principal value on Y; a new formula is stated, but its expression is not quite clear. As an application, an n.s. condition for local holomorphic extension of a weakly holomorphic function on Y is given in terms of R f (Chapter IV) .
This book is the translation, without complements, of the Russian edition (1988) . The homology aspect is almost not considered; it does not present the latest state of the theory; however, the hard part (Chapter III) contains techniques used constantly up to the present. There is an increasing interest in residues as a useful tool. The book is well written and more easy to read than have been previous publications on the subject; it is a well balanced account of theory and applications. It is an excellent reference book for research in complex analysis, algebraic geometry and PDEs. The title of the book suggests that it is a study of equations that have the general form x' e F(t, x) in some suitable space X. Here F is a multivalued map, that is, its values are subsets of X rather than single points. Such problems arise from control theory, the theory of differential games and some models of dry friction, to mention but a few areas.
The study of multivalued mappings began around 1930, but little was done until the 1960s, when there was much activity often motivated by control theory. Of course, every mapping has a multivalued inverse, but the importance of multivalued mappings lies in their application to interesting problems. When the theory of nonlinear semigroups of contractions in Hilbert space was in its infancy, the breakthrough came around 1968 when it was realized that the generators had to be considered as multivalued maps. The correspondence between semigroups of contractions and multivalued dissipative maps established a nonlinear version of the classical Hille-Yosida theorem.
Although the book is concerned mainly with the multivalued differential equation (also called differential inclusion) it is, of course, necessary to study multivalued mappings (multis for short) F a little for their own sake. Chapter 1 undertakes this task. The values F(x) are important, and usually the set is taken to be closed and often also convex. Continuity now has several faces, the most important being called upper and lower semicontinuity (use, lsc), other variants being termed e -S use and e -5 lsc; continuity is equivalent to these last two holding together. The two main types, use and lsc, usually need different methodology. In some cases, lsc multis have a continuous selection, that is, there is a singlevalued map/such ihatf{x) GF(x) . In the use case, the best one can achieve is an approximate selection, though this is sometimes enough to prove results for the multi from known results for singlevalued maps. Measurable selections are more important, as their existence is relatively general and one can only hope for measurable solutions of multivalued differential equations in general; counter examples show that there need be no C 1 solution even for very simple F.
The book is divided into five chapters plus an appendix. Each chapter has several sections, and covers a single topic when this is possible. A chapter begins with a description of the aims and the achievements of its sections, and provides a valuable overview. The sections contain remarks which discuss related results in the recent literature. They also end with a list of problems which are themselves often a miniguide to the literature. Some of these are marked with a star and are unsolved problems, but most have good hints and/or references. The historical developments of the subject matter are not discussed; the emphasis is on the developments that have occurred in the last decade.
The existence theory in finite dimensions is now rather complete, but it is mostly wide open in infinite dimensional spaces. Chapters 2 and 3 cover use and lsc righthand sides and discuss topological properties of solution sets such as connectedness in the finite dimensional case. Chapter 4 tackles the infinite dimensional case. Because compact sets in infinite dimensional spaces have no interior points, most of the finite dimensional results fail. Some can be saved by imposing suitable compactness on F, but this can be rather restrictive. Measures of noncompactness are employed to allow less restrictive hypotheses. Results in the use case then follow the same basic pattern as in the finite dimensional case, but the same does not work in the lsc case, and the result for these uses a special selection theorem when Fhas 'decomposable' values.
Chapter 5 is called 'Fixed points and qualitative theory'. Some of the fixed point results are presented 'just for fun', others have some application in the text. Degree theory of certain multivalued maps (k-set contractive type, defined using measures of noncompactness) is defined by a reduction to the singlevalued compact case. This too is a useful tool in the discussion of boundary value problems, the existence of periodic solutions, and stability and asymptotic behaviour of solutions.
The book is written in a style that makes reading enjoyable, though once past the first chapter the pace is fast and proofs are given tersely. A reader who is familiar with the author's book Nonlinear functional analysis (Springer, 1985) will be well prepared to read the present book. It is a valuable addition to the literature, and readers of the book will learn a great deal about this subject and perhaps will become interested enough to try to solve some of the many open problems.
The book is well produced and is an excellent beginning to the de Gruyter series in Nonlinear Analysis and Applications.
